Background: Oral dabigatran was recently approved as an alternative to warfarin for prevention of stroke and systemic embolism in patients with nonvalvular atrial fibrillation. Unlike warfarin, dabigatran has a fixed dosage and few drug interactions, and does not require anticoagulation monitoring or dietary restrictions. Methods: This study aimed to describe and compare characteristics of patients with atrial fibrillation who used dabigatran or only warfarin. Patients with a self-reported diagnosis of atrial fibrillation aged $18 years who were receiving (or had received) warfarin or dabigatran completed an online survey. Differences in characteristics of dabigatran and warfarin users were tested using chi-squared tests and analysis of variance for categorical and continuous variables, respectively. Results: Overall, 364 patients were surveyed (204 warfarin users, 160 dabigatran users). The mean age was 65.1 years, and 68.7% were male. Dabigatran users were more likely than warfarin users to be female (36.9% versus 27.0%) and to have experienced adverse events, including gastrointestinal bleeding, in the 3 months before the survey (21.9% versus 6.9%; P,0.05). Both groups reported high medication adherence (dabigatran users 0.65 versus warfarin users 0.63 missed doses/month). Dabigatran users were more likely than warfarin users to discuss treatment options with their physician before beginning therapy (36.9% versus 24.5%; P,0.05) and less likely to switch anticoagulant medication (10.7% versus 31.9%; P,0.05). Although dabigatran users were more likely to experience adverse events, they reported greater satisfaction with anticoagulation treatment than warfarin users. Conclusion: The efficacy and convenience reported by dabigatran users resulted in greater treatment satisfaction among dabigatran users, even though adverse events decreased it. Treatment strategies that minimize adverse events may improve treatment satisfaction and adherence among patients with atrial fibrillation.
Introduction
Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, 1 affecting approximately 4% of individuals aged .60 years in the US. 2 It is estimated that between 2.3 and 5.1 million people in the US are affected by AF, and, as the population ages, its prevalence is expected to increase to approximately 16 million people by 2050. 3 Thromboembolic stroke is a serious and potentially fatal consequence of AF, and patients with AF have a six-fold higher risk of stroke than those without AF. 1 Anticoagulant therapy is an effective strategy for preventing stroke in patients with AF. [4] [5] [6] [7] For more than 60 years, the vitamin K antagonist warfarin has been the mainstay of anticoagulation therapy, 4 and until recently, it has been the only orally submit your manuscript | www.dovepress.com
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choi et al administered anticoagulant available in the US. Warfarin is effective in preventing stroke in patients with nonvalvular AF, but is associated with many limitations, 8 including numerous food-drug and drug-drug interactions, a narrow therapeutic range, and the need for frequent anticoagulation monitoring and dose adjustment. 8 In the US, alternative oral anticoagulants that are target-specific (eg, a direct thrombin inhibitor and factor Xa inhibitors) have been available to patients with nonvalvular AF since 2010, 9 when the direct thrombin inhibitor dabigatran was approved by the US Food and Drug Administration for the prevention of stroke and systemic embolism in these individuals. 10 Unlike warfarin, dabigatran has a fixed, twicedaily dosing regimen and few drug-drug interactions, and does not require anticoagulation monitoring. 4 Other targetspecific oral anticoagulants (TSOACs), including the factor Xa inhibitors rivaroxaban and apixaban, have since been approved for the prevention of stroke in patients with AF. 11, 12 However, when this study was conducted, dabigatran was the only oral alternative to warfarin.
The objective of this study was to describe and compare the characteristics (demographics, treatment characteristics, satisfaction, and medication adherence) of patients with AF who were currently using or had used only warfarin for anticoagulation, and of AF patients who had used the newer anticoagulant dabigatran at some point, with or without historical or current warfarin use. Given that there are limited real-world data on patient characteristics, usage patterns, medication perceptions, and treatment satisfaction since the advent of the newer anticoagulants, this survey provides a unique snapshot of early dabigatran users and their experiences while on treatment.
Materials and methods Patients
A cross-sectional survey of 364 patients with AF was conducted via the Internet from September 2011 to November 2011. Patients were recruited from either the National Health and Wellness Survey (n=248) or the Lightspeed Research Internet panel (n=31). Separately, 85 patients were recruited from various cities via telephone databases of patients with AF to complete the same online survey. These 85 patients were invited via emails sent to them after their recruitment.
The National Health and Wellness Survey is a selfadministered, Internet-based patient-reported questionnaire from a nationwide sample of adults aged $18 years in the US. Lightspeed Research provides global, online market research services, with specialty panels in various areas, such as health. Due to the specific inclusion and exclusion criteria of this study, these sources of data were exhausted before the required sample size was reached. To reach the target sample size, an additional 85 respondents were recruited from databases held by research recruiters in eleven cities throughout the US. All patients who met the criteria were stratified by sex, age, and race/ethnicity to represent the demographic composition of the adult AF population in the US.
Eligible patients were aged $18 years, had self-reported AF diagnosed by a health care provider, did not have a heart valve problem, and had used warfarin or the newer anticoagulant dabigatran as stroke prophylaxis.
All eligible patients were divided into two groups defined by current and/or prior use of dabigatran and warfarin. The "warfarin user" group comprised patients who were using only warfarin currently or had used only warfarin in the past. "Dabigatran users" were those who had ever used dabigatran, currently or in the past, including those who were currently using or had used warfarin, currently used neither dabigatran nor warfarin, or currently used both dabigatran and warfarin for anticoagulation. In this analysis, the warfarin users were compared with the dabigatran users.
Outcome measures
Differences between warfarin users and dabigatran users were examined with respect to demographics, patient characteristics, AF history, the impact of AF, symptoms of AF, knowledge and perceptions of stroke, treatment decisions, treatment characteristics, discontinuation and switching behavior, medication adherence, incidence of dyspepsia, and caregiving needs.
Statistical comparisons were tested using the chi-squared test for categorical variables and the t-test for continuous variables. The statistical software used was the Statistical Package for the Social Sciences version 19 (SPSS Inc, Chicago, IL, USA).
The dyspepsia survey questions were based on the ShortForm Leeds Dyspepsia Questionnaire, which was modified to include only questions relevant to physiologic areas affected by dabigatran. 13 Illustrations depicting the areas affected by dyspepsia are shown in Figure 1 .
The study protocol and questionnaire were reviewed and approved by the Essex Institutional Review Board. Written consent was given by all participants for their information to be stored in the study database and to be used for research. 
Results
Patient disposition
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Of these patients, 204 were warfarin users and 160 were dabigatran users. The majority of patients with AF were male (68.7%) and non-Hispanic white (91.2%), with a mean age of 65.1 years (Table 1) . Mean duration since AF diagnosis was 7.1 years, and daily pill burden was 6.26 pills. Nearly half of the patients were college-educated (48.9%), nearly half were obese (44.0% body mass index $30), and more than half (58.0%) had a Charlson Comorbidity Index $1.
Analysis groups and patient cohorts are shown in Figure 2 . Of warfarin users, 141 patients (69.1%) were currently using warfarin; in the dabigatran group, 57 patients (36%) were currently using dabigatran. Among the dabigatran users, 61 (38.1%) patients had never used warfarin and had only ever used dabigatran, while 99 patients (61.9%) had used warfarin before using dabigatran. Of warfarin users, 63 patients (31%) had discontinued warfarin; in the dabigatran group, four patients (5.0%) had discontinued dabigatran. Among dabigatran users, eight patients (5.0%) who had used dabigatran were currently using warfarin, and 85 patients (53%) who had used warfarin were currently using dabigatran. The number of patients who had used both warfarin and dabigatran but were currently using neither was six (3.8%), while no patients were using both anticoagulants.
Demographic comparison of dabigatran users versus warfarin users
Dabigatran users were more likely to be female (36.9% versus 27.0%; P,0.05), younger (60.9 years versus 68.4 years; P,0.05), diagnosed with AF more recently (5.8 years versus 8.1 years; P,0.05), and to be better educated compared with warfarin users (P,0.05; Table 1 ). Levels of obesity and Charlson Comorbidity Index $1 were significantly lower among dabigatran users (31.9% and 51.9%, respectively; P,0.05) versus warfarin users (53.4% and 62.7%, respectively; P,0.05). Overall, dabigatran users took fewer types of medication on a regular basis for all medical conditions compared with warfarin users (5.3 versus 7.0; P,0.05). Compared with dabigatran users, warfarin users had been receiving the current medication for a much longer (mean ± standard deviation) length of time (0.9±1.94 years versus 6.3±6.15 years; P,0.001).
Physical symptoms, including gastrointestinal symptoms
Dabigatran users were significantly more likely to experience heart palpitations, irregular heartbeat, dizziness, and chest discomfort than warfarin users (Table 2 ). Stomach pain, nausea, regurgitation, heartburn, and indigestion were also reported more frequently in dabigatran users compared with warfarin users (Table 2) .
Dabigatran users experienced significantly more gastrointestinal bleeding in the 3 months before the survey compared with warfarin users (21.9% versus 6.9%; P,0.05; Figure 3A ). Of patients who reported gastrointestinal bleeding in the 3 months before the survey, dabigatran users were more likely to report mild bleeding (85.7% versus 50%; Figure 3B and bleeding that occurred once every 2-3 months (68.6% versus 53.8%; Figure 3C ) compared with warfarin users. Of those who reported gastrointestinal bleeding in the 3 months before the survey, more dabigatran users reported bleeding that lasted less than one day compared with warfarin users (71.4% versus 61.5%; Figure 3D ). Dabigatran users were significantly more likely to use an over-the-counter medication (38.7% versus 12.1%) or concomitant prescription and over-the-counter medication (11.3% versus 4.3%) to treat stomach-related symptoms (P,0.001; Figure 3E ).
Medication use and adherence
Overall, medication adherence, as reported by the patients, was very high among both dabigatran users and warfarin users, with only 0.65 and 0.63 doses missed, respectively, during the month before the survey (Table 3) . Of dabigatran users, 27.5% used dabigatran once daily, which is less than the approved twice-daily dosing for the AF indication. Reasons for nonadherence were similar for both dabigatran and warfarin users. However, a change in routine (34.9% versus 6.1%, respectively; P,0.05) was more commonly cited by dabigatran 
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Have you ever used warfarin or dabigatran? n=364
Warfarin users (WUs) n=204
Currently using warfarin n=141
Currently using warfarin n=8
Currently using dabigatran n=57
Currently using dabigatran n=85
Currently using neither n=6
Currently using both n=0
Discontinued warfarin n=63
Discontinued dabigatran n=4
Newer anticoagulant users (NAUs) n=160
Used dabigatran only Used both warfarin and dabigatran users, while risk of bleeding (0% versus 9.1%, respectively; P,0.05) was more commonly cited by warfarin users. Among dabigatran users, gastrointestinal-associated side effects were cited as a reason for nonadherence (2%), whereas no warfarin users cited this as a reason for nonadherence.
Treatment decisions and switching medication
Dabigatran users were more likely than warfarin users to have a discussion with their physician about their treatment options before beginning anticoagulant therapy (36.9% versus 24.5%, respectively; P,0.05) rather than leave the decision to their physician (60.6% versus 73.5%; P,0.05, Table 4 ). Dabigatran users were significantly less likely to consider switching their medication (10.7% versus 31.9%; P,0.05). Among dabigatran users who considered switching, the most common reasons were cost (62.5%) and lack of or inadequate insurance coverage (18.8%). In comparison, only 7.3% of warfarin users cited cost as a reason to switch from warfarin. Inconvenience factors ("too much of a hassle" [19.5%] and "interfering with my lifestyle" [12. 2%]) were the most common reasons why warfarin users considered switching. Cost also influenced discontinuation; dabigatran users were more likely than warfarin users to discontinue treatment because of a lack of coverage by insurance (10% versus 0%; P=0.01).
Overall satisfaction
Current users of warfarin or dabigatran and those who had discontinued either of these treatments were asked to indicate their level of satisfaction with their respective treatments on a scale of 1 to 7, with 1 indicating "not at all satisfied" and 7 indicating "completely satisfied." For those who were currently taking or had ever taken dabigatran, the mean ± standard deviation score was 5.84±0.92, compared with a mean score of 5.26±1.57 for those who were currently taking or had ever taken warfarin, and the difference was statistically significant (P,0.001).
In addition, the survey respondents were asked to indicate whether they agreed with several statements developed to determine their attitudes toward their anticoagulant treatments. Again, a scale of 1 to 7 was used, with 1 indicating "strongly disagree" and 7 indicating "strongly agree". Compared with warfarin users, dabigatran users were significantly more confident in the ability of their medication to prevent stroke (mean score, dabigatran 5.93±1.01 versus warfarin 5.34±1.12; P,0.0001); dabigatran users also agreed more strongly that the benefits of dabigatran outweigh its risks (mean score, dabigatran 6.01±0.98 versus warfarin 5.35±1.49; P,0.001). On the other hand, warfarin users were less worried about side effects than were dabigatran users (mean score, dabigatran 4.52±1.54 versus warfarin 4.06±1.74; P,0.01).
Discussion
The current study was conducted when TSOACs were first introduced to the US market, providing a unique snapshot of the characteristics, adherence patterns, treatment perceptions, and overall treatment experience of early TSOAC users. Despite the changing landscape of oral anticoagulation in AF patients, this study provides new data comparing treatment satisfaction of TSOAC with that of warfarin, a medication that has been the only option for several decades in the US. Our survey found that, on average, AF patients taking TSOACs were more satisfied with their therapy compared with patients taking warfarin and were significantly more confident in the ability of their medication to prevent stroke.
Our findings reflect some unique characteristics of dabigatran. We found significant differences in the incidence of heart palpitations, irregular heartbeat, dizziness, chest discomfort, and gastrointestinal bleeding between dabigatran users and warfarin users. These findings are consistent with the incidences of adverse events reported in the inaugural Randomized Evaluation of Long-term Anticoagulation Therapy trial. 5 Accordingly, patients on dabigatran were more concerned about side effects in general, stomach pain, and gastrointestinal-related side effects than were patients on warfarin.
Despite the greater incidence of adverse effects, patients still preferred dabigatran to warfarin. Overall, patients receiving dabigatran believed that the benefits of their medication outweighed the risks, and they were more likely to recommend their medication to others than were patients on warfarin. However, patients on dabigatran were much more concerned about the cost of treatment than were patients on warfarin and expressed a greater willingness to switch treatments based on higher out-of-pocket expenses compared with warfarin users. Reasons for discontinuation were similar between dabigatran users and warfarin users; however, dabigatran users were significantly more likely to discontinue because their medication was not covered by insurance.
With regard to medication adherence, there appears to be a discrepancy between the low number of doses missed per month (0.65) and the fact that 27.5% of respondents reported taking their drug once daily, rather than twice daily as indicated. Survey information did not permit us to explore this, but we can speculate that patients taking even half the prescribed dose may have considered themselves to be adherent to therapy.
study limitations
In this study, causal inference could not be drawn because of the cross-sectional study design. Also, self-reported AF diagnosed by a clinician was not verified against clinician diagnoses or chart reviews. Because this was an Internet-based survey, the average age of surveyed patients was younger than the average AF population. 5 This could have introduced bias to the AF population, because less technologically able patients were excluded. As a result, it may not be possible to generalize the study findings to the entire AF population. Finally, the dabigatran group was necessarily heterogeneous, because of the small size of the study. A larger study would permit subgroup analysis and could yield more specific identification of factors that impact satisfaction in patients with AF. Thus, there is a need for additional and larger studies both to identify these factors and to compare the characteristics and experiences of earlier versus later dabigatran users.
Conclusion
This survey provides a comprehensive overview of the characteristics of patients with AF who are receiving warfarin or dabigatran for prophylaxis against stroke. It also sheds light on patients' preferences and perceptions of newer and traditional anticoagulants compared with the perspectives of early users of the TSOACs and veteran users of warfarin. This comparison is meaningful to payers and prescribers, because long-time warfarin users may be considering switching to a TSOAC.
Overall, TSOAC users experienced higher levels of treatment satisfaction compared with warfarin users, seemingly because of the increased convenience. Nevertheless, the unique side effect profile of dabigatran plays a role in the patient's experience. Patients using dabigatran were significantly more likely to experience side effects (particularly gastrointestinal symptoms) and use additional medications to treat them than were warfarin users. Although a small proportion of patients reported not taking their medications specifically because of gastrointestinal symptoms, more research is required to understand adherence patterns and predictors in this patient group. Interestingly, TSOAC users seemed to be willing to tolerate the side effects, based on their belief that the medication had high efficacy.
Our findings in this study showed that the efficacy and convenience profile of the TSOAC dabigatran increases treatment satisfaction, while the adverse events with dabigatran had the opposite effect. Treatment strategies that minimize medication side effects may improve treatment satisfaction and adherence among patients with AF. This may be the first step toward helping patients maintain adherence to their stroke prevention medications.
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